The bare platinum polarographic electrode (cathode) and silver/silver Chloride anöde, mounted on the spiralt type fetal ECG electrodes (HEWLETT-PACKARD 15ISA), and the block diagram of polarographic bridge used for the measurement of fetal tissue oxygen availability Po 2 , Pco 2 , pH, Buffer Base and Base Deficit were made using a Radiometer bloodgas analyzer on maternal peripheral venous, fetal scalp, umbilical venous and arterial, and neonatal central venous blood. Concentrations of glucose, lactate, pyruvate, ATP, glycerol, acetoacetate, 0-OH butyrate, etc. were assayed on this blood using enzymatic analytical methods by BERGMEYER [3] . Plasma concentrations of FFA and inorganic P were measured by WAKO-JUNYAKU KIT and FISKE-SUBBAROW method, respectively. Feto-maternal excess lactate (AXL f _ m ) was calculated from maternal lactate (L m ), pyruvate (P m 
Results

Fetal tissue oxygen availability
In 1963, we [9] found that polarographic measurements of fetal aO 2 would be quite valuable to detect the intrauterine environment in the canine fetus during experimentally produced hypoxia. In this clinical study, a stable polarographic current was again obtained 10 to 15 minutes after the insertion of electrodes, with a negligible drift and a minimal recidual current. The following results were obtained.
(1) Fetal scalp p0 2 fluctuaged continuously probably due to local pO 2 changes. However, relatively high values in mean a0 2 were maintained until the terminal stage of labor in uncomplicated deliveries. Maternal 100 % oxygen administration resulted in an increase in fetal aO 2 of a maximal value of 2 to 3 times more than the resting level after 2 to 3 minutes of lag time. Fetal scalp a0 2 increased simultaneously with uterine contractions at the early stage of labor, reaching the^maximal level at the peak of contractions and the minimal after contractions. When IAP increased to an average value of 35 ± 10 torr, the fetal aO 2 terized by a secondary deceleration following an initial remarkable fall in fetal a0 2 (Fig. 3) and (c) variable, hemodynamic, or c rd compression type deceleration characterized by a simultaneous decrease in FHR and fetal aO 2 (Fig. 4) . (S) Even in the presence of fetal acidemia, maternal O 2 administration could usually recover both FHR and fetal a0 2 , suggesting that FHR would be more dependent on fetal blood pO 2 than blood pH. 
Fetal electrocardiogram and mechanocardiogram
By continuous monitoring of direct-lead fetal ECG configurations, vagal deceleration could be differentiated from other dips by a suppr.ession or disappearance of P waves (Fig. 5) . However, ST/T [ changes were not always associated with anoxic FHR or a0 2 changes. In MCG recordings (Fig. 6 ), Q-S 2 interval represents the total electro-mechanical systole, Q-A 0 interval means the pre-ejection period (PEP) and Q-S 2 -Q-A 0 signifies the left ventricular ejection time (LVET). In our investigation, Q-S 2 was found to be highly FHR(X) dependent (r= -0.603), and calculated to be Y(msec) = -0.85 IX + (354.2 ± 33.54). Q-A 0 was also correlated with FHR (r= -0.273), and calculated to be Y= -0.132X + (89.87 ± 13.85). Although Q-S 2 and Q-A 0 were said to be shortened by fetal sympathetic response with cathecolamine secretion and prolonged by anoxic myocardial damage [5], these parameters were changed inconsistently in a minute-to-minute interval in fetal distress. As shown in Tab. V, when the incidence of Q-A 0 interval abnormalities (either [18, 19] , and FRANKE et al [4] . Recently HUCH et al [8] reported absolute Po 2 changes during labor, using a heated transcutaneous CiARK-type electrode. However, our electrodes in this investigation were thought be simple and effective for better understanding of fetal CTG and cardiorespiratory physiology. APGAR scores, originated by the late APGAR [2] in 1953 to evaluate the neonatal cönditions at birth, were known to be not always well correlated with umbilical arterial blood biochemical values. Since we have found in this study that APGAR scores were more correlated with neonatal 15-minute biochemical profilings than umbilical blood values, the existence of a time factor in these biochemical parameters might be suggested. Although morpholögic changes in fetal ECG were less promising, fetal MCG analyses, described by MURATA et al [11] , ORGAN et al [13] , and GOODLIN et al [5] , were thought to be useful for an accurate diagnosis of fetal distress. Further technical development would be necessary for continuous monitoring of fetal mechanocardiogram.
Summary
The purpose of this study was to monitor the fetus during labor Jby multiphasic biochemical and biophysical paiameters, such äs fetal tissue oxygen availability, cardiotocographic quantitative values, maternofetal blqod biochemical values, electrocardiogram, mechanocardiogram, etc., for the accurate diagnosis of fetal distress. A total of 125 high-risk pregnancies were investigated. The polarographic electrodes, mounted on spiral fetal ECG electrodes, were inserted into the presenting part of the fetus at the early stage of labor. Direct cardiotocographic recordings were analyzed by quantitative measures designed by others. Fetal mechanocardiogram was obtained by ECG, PCG and ultrasound transducers and stored for analyses. Determination s of blood gas and acid-base balance values were made on maternal, fetal, umbilical and neonatal blood. Enzymatic analyses of metabolic Substrates were also made on these blood samples. The following results were obtained: (1) By continuous monitoring of fetal tissue oxygen availability, fetal tissue aOa was thought to be a good index to understand changes in CTG and fetal respiratory physiology. Although no remarkable decrease in aO 2 was observed in non-stressed optimal deliveries, marked aO 2 decrease of more than 20 to 30 minutes duration in complicated deliveries resulted in abnormal values in cardiotocographic, APGAR and umbilical arterial blood biochemical parameters (Tab. I). Since CTG is merely one parameter of fetal responses against the stress of labor and each fetus has a different degree of reserve capacities and defense mechanisms J. Perinat. Med. 7 (1979) against the stress, the necessities of multiphasic fetal monitoring in high-risk pregnancies were discussed and emphasized. Continuous monitoring of fetal tissue oxygen level and mechanocardiographic analysis of the fetal heart, together with blood biochemical measurements, would be promising for the accurate diagnosis of fetal wellbeings in utero.
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Zusammenfassung
Mehrgleisige Etant dorine que le cardiotocographe n'est qu'un parametre des reactions foetales au stress de la delivrance et que chaque foetus possede un degre different de capacites de reserve et de mecanismes de defense contre le stress, on a souligne et discute la necessite de la surveillance foetale multiphasique dans les delivrances a haut risque. L'enregistrement continu du niveau de l'oxygene tissulaire foetal et l'analyse mecanocardiogräphique du coeur foetal et l'analyse mecanocardiogräphique du coeur foetal, ainsi que les mesures biochimique sanguines pourraient etre d.une grande utilite pour le diagnostic precis du bienetre du foetus dans l'uterus.
